The Norwegian Polio Study 1994' was performed to make a nation-wide survey of the medical and social situation, and of the needs of anterior poliomyelitis (polio). A questionnaire, consisting of 133 questions with sub-questions, was sent to a total of 2392 polio victims, most of them registered in`The National Society of Polio Victims' in Norway. 1449 persons (61%) answered. Sixty-six per cent were between 45 and 64 years of age, 25% were above 64 years and 9% were under 45 years. When specifying new health problems, 85% stated that they had experienced increased weakness in muscles aected by polio, while 58% had experienced increased weakness in previous non-aected muscles. Other health problems related to polio were fatigue during exercise (80%), general fatigue (57%), joint pain (58%), muscular pain (58%) and cold intolerance (62%). The participants indicated an increasing need of aids, but 80% were still independent of help from others and 57% were still employed, fully or part time. Only 17% were satis®ed with the public health services for polio survivors, while 67% of those who had undergone comprehensive examination at some central hospital were satis®ed. This study indicates an obvious need of building up expertise in multidisciplinary evaluation and treatment of post polio problems in countries where acute polio has been eliminated.
Introduction
During recent years a large number of studies have been presented and have discussed the complexity of new health problems in polio survivors. 1 ± 9 However, only a few studies have included a larger nation-wide polio population. Most studies have consisted of smaller and selected polio populations at dierent hospitals, which means that there may be doubts about the size of the need of building up specialized treatment for this group of patients.
This article presents some results from one of the largest nation-wide surveys among polio survivors.`The Norwegian Polio Study 1994', including a total of 2392 polio victims. Even if the number of polio survivors in Norway probably is two -four times higher, the included group should give representative results of the medical and social situation of these patients.
In addition, we also wanted to ®nd out how the patients evaluated the present health care system, especially when dealing with post polio problems.
Methods
This study is based on a questionnaire consisting of 133 questions with sub-questions. The questionnaire was divided into the following sections; gender and age, sociomedical aspects, psychosocial situation, the severity of the poliomyelitis in the dierent phases (disability, dependency on technical and personal aids), and their relation to the health care system. The questionnaire was prepared by`The National Society of Polio Victims' (LFPS), in co-operation with several professionals. 10 However, the questionnaire did not undergo proper validation before being sent out.
In this paper we present the biological facts, the site of paralysis in dierent phases, the need of personal help, the need of technical aids and the contact with the health care system.
The questionnaire was mailed to a total of 2392 polio victims, 1288 women and 1104 men. Of those were 2064 (86%) members of the LFPS. The remaining 398 were other polio survivors occasionally known. 1449 persons (61%), 980 women and 459 men, answered the questionnaire, without any collecting letter. Fourteen answers were excluded because of insucient information.
because the material was adjusted to the normal population in Norway according to gender and population in the dierent counties.
The All Possible Pairs test' was used to test the signi®cance. The signi®cance level was P50.05. Figure 1 presents the distribution of age and gender of those who answered the questionnaire. Sixty-six per cent of the subjects were between 45 and 64 years of age, 25% were above 64 years and 9% were under 45 years.
Results

Age and gender
The onset of poliomyelitis
In an attempt to analyse the representativeness of the study group in relation to survivors of acute poliomyelitis, the number of responders was compared with the number of acute polio cases noti®ed to the medical health authorities each year from 1925 to 1964 (Figure 2 ). The ®gure reveals that the responders represent about one tenth of the noti®ed cases, with equal distribution of representation throughout the whole period. The response rate was slightly lower in the Northern part of Norway.
Site of paralysis
Reported site of paralysis in the dierent phases is presented in Table 1 . Most responders stated that they had experienced new paralysis in the period between the stable phase and today.
New health problems
The frequency of new health problems is given in Table  2 . The most frequent complaints were increased weakness in previously aected and unaected muscles, pain in muscles and joints, considerable fatigue during exercise, considerable fatigue in gen- Figure 1 The distribution of age and gender among 1444 responders in the survey Figure 2 The number of responders in the present survey, compared with the number of acute polio cases noti®ed to the medical health authorities each year from 1925 ± 1964 eral, cold intolerance and sleep disturbances. Other frequent reported new problems were numbness, swelling of legs, dyspnoea and concentration problems ( Table 2) . Table 3 presents the use of technical aids, during the stable phase and today, respectively. The frequency of responders who stated a need of technical aids increased, and the frequency of polio survivors who changed from using their technical aids`sporadically' to`always', also increased. The number of wheelchair users showed a specially signi®cant rise; 144 subjects had manual wheelchair in their stable phase versus 289 subjects today ± and 43 subjects had an electric wheelchair in the stable phase compared with 159 subjects today. The use of respiratory aids and aids for the upper extremities were more than doubled from the stable to the present phase (Table 3) .
Need of aids
Need of personal assistance
Most of the responders (70%) managed the activities of daily living (ADL) without any personal assistance. However, 19% needed help for heavy housework and 11% were totally dependent on personal assistance in ADL. Another 14% of the responders stated that they actually needed personal assistance at home, but that this was dicult to achieve. The need for personal assistance had increased considerably from the stable to the present phase. As an example, 534 persons stated that they needed assistance carrying on in the stable phase versus 765 persons by the time of the survey.
Employment situation
In spite of new health problems, 823 (57%) responders were still employed, fully or part time. However, the number of full-time workers had decreased from 65% in the stable phase to 32% today. Twelve per cent of the participants had the old age pension and 31% had a dierent kind of pension from the National Insurance.
Relation to the health care system Most of the polio survivors have some sort of contact with the health care system. This survey had questions both about the frequency and the quality of contact. Eighty-three per cent of the participants had their own permanent family doctor. The average time since last contact with this doctor was, however, seven years. Only 14% of the subjects stated that their medical practitioner was quali®ed to deal with post polio problems, and 37% had a desire to change their doctor for their polio problems. Only 17% stated that they were satis®ed with the services from the national health care system. (22) 43 (3) 144 (10) 43 (3) 14 (1) 57 (4) 418 (29) 260 (18) 72 (5) 159 (11) 332 (23) 101 (7) 14 (1) 188 (13) 72 (5) 231 (16) 58 (4) 289 (20) 159 (11) 43 (3) 115 (8) Thirty-one per cent of the responders had undergone a multidisciplinary evaluation and treatment due to their post polio problems during the last 5 years, and 67% of these patients stated that they were satis®ed with this evaluation. Another 31% of the polio survivors wished strongly to have such multidisciplinary evaluation, but for dierent reasons they had not succeeded in participating in a comprehensive examination and advisory programme.
The results showed a signi®cant geographical dierence among the provinces concerning their treatment of post polio problems, and in some provinces there was an obvious lack of medical expertise in this ®eld.
Discussion
Of the previous epidemiological studies only the Danish post polio survey presents results from a larger polio population, with 3607 participants. 2 Our survey is a follow-up and supplement to a previous nation-wide survey performed in Norway in 1987, including a total of 1003 polio patients. 3 The ®rst survey in Norway showed for the ®rst time the complexity of new health problems in polio survivors in our country. However, the results from the ®rst survey is only presented in Norwegian. 3 The study population of the`Norwegian Polio Study 1994' was only for registered and other occasionally known polio cases, and it might thus not be representative of the polio survivors in Norway. However, the comparison between our material and all acute polio cases noti®ed by the national health authorities indicated that we had reached a representative part of the Norwegian polio population ( Figure  2) .
A methodological weakness in this study was the relatively low response rate, probably due to our choice of not sending a collecting letter. The questionnaire was neither validated properly before being sent out. However, the questions were formulated according to comparable studies.
The present survey shows that more than 50% of polio patients experience new health problems such as weakness in previously aected muscles, considerable fatigue, cold intolerance and pain in muscles and joints (Table 2) . These results correspond with the ®ndings of frequent health problems in other published surveys. 1 ± 9 However, in this study we have not used the term post polio syndrome. Thus we have no ®gure on the percentage of polio victims who ful®lled the exact criteria of this syndrome. 4 This study also shows an increased need for technical aids (Table 3) , and an increased need for personal assistance, in the polio population. A Norwegian follow-up study of patients with post polio syndrome 11 also indicates that the problems of these patients increase in spite of considerable intervention. However, many patients improved their psychological health due to the intervention, even if their physical health was reported to be worse 12 indicating that their ability to cope had improved.
Only 17% of the responders were satis®ed with the health care system. According to our experience with polio patients who attend our rehabilitation hospital, many polio patients feel that they are misunderstood, and many of them experience that the health care system has little knowledge of post polio problems. Thus, many of the polio survivors have to use much extra energy before they obtain the support and treatment that is obviously required.
The results of this study also showed a signi®cant geographical dierence concerning the treatment of post polio problems among the provinces in Norway. Those patients who had undergone a multidisciplinary evaluation primarily, lived close to the central hospitals which already had special services for polio patients. The majority of these patients were very satis®ed with these services. Thus, the results indicate a need to build up new expertise on post polio problems in all of the provinces.
Conclusion
This nation-wide survey among 2392 polio survivors shows that more than 50% of polio survivors in Norway experience new health problems related to their polio, an increased need of technical aids, increased need of personal assistance, and an increased need of multidisciplinary health services. The results also indicate an obvious lack of medical expertise for those with post polio problems. It is therefore important to build up expertise in the multidisciplinary evaluation and treatment for polio victims in all of our provinces, and also in other countries where acute polio is eliminated.
